The impact of 3-D virtual hepatectomy simulation in living-donor liver transplantation.
In living-donor liver transplantation, accurate assessments of liver graft volume and anatomical variation are mandatory for the preoperative planning of safe donor hepatectomy and successful recipient implantation. The aim of this study was to assess the feasibility and accuracy of novel three-dimensional (3-D) virtual hepatectomy simulation software in living-donor liver transplantation. We developed the hepatectomy simulation software, which was programmed to analyze detailed 3-D vascular structure and to predict liver graft volume, based on hepatic circulation. In 101 individuals, including 4 living donors, the predicted liver resection volumes revealed a significant correlation with the actual value (P < 0.0001), with a mean difference of 7.9 ml. The drainage area by the individual hepatic vein branch was quantified to achieve reconstruction of the corresponding venous branch. The application of multidetector computed technology scanning and virtual cholangioscopy facilitated more detailed visualization of the 3-D hilar anatomy in a left trisectoral graft transplantation. This hepatectomy simulation software reliably predicted accurate liver graft volume and the drainage volume of hepatic vein branches. This software may contribute to the preoperative planning of safe donor hepatectomy and implantation with satisfactory graft viability.